«ec1.«d .t: 6:02«. W^f2m 

1. "'^'■^'"l^^i? 





(19) Japanese Patent OfRce (JP) 



(11) Patent Application 
Publication No. 

(12) Uid-Open Patent Publication (A) stio 63-iooo42 

(43) Publication date: Showa 63 (1988) May 2 
i^^^ mtCK Identification Internal 

'''' C 17/23 symbol ^J^-jjo^ 

Request for «camination Not yet filed 

■(54) me of the invention DlfficuWy stab^able glass product 

(21) patent Appncation Sho 61-243762 
S Firms date Sho 61 (1986) October14 



(72) Inventor 
(72) Inventor 

(71) Applicant 
(74) Agent 



Shin Kume ^ 
c/o Nihon itagarasu K.K.. 8. Doahcmachi 4- 
chome. Higashl-ku, Osaka-shi. Osaka-fu 

Takashl Nozu ^ u- ^ 

c^o Nttion Itagarasu K-K.. 8. Dosho-mach. 4- 
chome. Higashi-ku. Osalca-shi. O^ate-fu 
Nlhon Itagarasu K.K.. 8. Dosho-machi 4^home. 
Higashl-ku. Osaka-shl. Osaka-fu 
Serichl Ohno, Patent Attorney 



• sSBCIPlCftfflON 

1 Title of the ixweation 

Difficultly scainable glass product 

2. scope of claim for ^^^^ characterised in 

" """"T^ :rSi:, " wMch a ^inute ^ Of 
a tita«i«a ^^f^^^^'^^ on the surface thereof, 
ot Rh or Pd is added, have beea x«h« 
3 Detailed description of th^ invention 

lUtilizable field in industcyl particularly to 

i^.i^elat^to ^ 
a difficultly staxnable glass prow* 
balding or vehicles, and others, 

tPrior artl ^^ual window glass ewosed to air, oils 

^ the surface of a usual such as a tar 

^ch as ^^'^^^^'-^Z'Z irautc^ohiles are adhered, . 

co=«,onent caused by ^^^^ ^o a wi^ glass, the 

^ thus, «hen transparency is inhibited. 

glass Shows water ^^^^^ ^iass" N^o. «58, Ohba, 
C^suchihashi, -^-^^^^ Lshu^, 1983. page 20« 
•Glass surface Plannxng V*^^ ,^^8 are aiJhered 

^,o, a ^^;;^^:Sr«::rcontaini«^ Silicates i. 

becomes water repellency, are formed which, are 

contacted with it due to ^^'J^^^Jlf^^^^, insoluble 
^dly drip -^^^;^Ji:r^ron the glass surface whereb. 

organic solvent frequently. 
. -„Tvad bv the invention} 
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raeidly and automatically deconposlng and removing organic 

adhered to the glass surface as mentioned above. 
rMeans for solving the tasks) 

^ in order to acconpUsh the ahove object, the present 
^Cion comprises forming a titanium dioxide than f xlm to 
"^"i ^7. a»«unt of Pt. Bh or Pd is added on the surface of 

' "^^.i^ for forming the above-mentioned thin fil^. 

^ carried out by using teown tedhniques such as the CVD 
^ »a^. the sol-gel method, the dipping 

C Also, on the surface of a glass product oa the surface of 

, €««Bed a titanium dioxide thin film with a 

^ch is * ^le, a heat rays-reflecting 

T'^^LlsTtLle^L^'of™^^ S- <availahXe f rom Nihon 
xtr^^rK K K rtn^a— t of Pt, or Pd may be coated. 
Itagarasu K.K.Jc * teehnKpies as 

^ the coating method of ^^^^^ ^ ^ 
mentioned above may be used, but it can ^ 

-^z^ "Phis method itself iS known, (see, 

light deposition method, this me«io« 

e«i«©le, Applied Physics, vol. S3, PP. 916-933 (1984).) 

[Actionl ft* ahout 450 nm or less is 

When a light having a wavelength of about *50W 
irradiated to the glass product of the present «^^n, 

^ . .^.^d to the glass surface are deconposed by 

f il» and react «tth organic sub.t««« 
cne ^ a„a the oraanic substances are oxLdisea 

• afftL^ ^ ^ .bo™-»ancion.d OUht catalytic «:txo» ia 
afli-eienoy or ebb iiready bwn rworcad about 

J««o«d. i»«utor, hav. 

titanitm dioxida £in» partwXes. ana cne pr« 
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t. ««f ticSmium dioxide chin 

foTond similar effects in the case of the ticani 

fim* 

'''^IL. 1. cctln. condition, b. th, 

o«ti™ solution IS ^ ^^^''^u^fSaaiacion ti« 
^1. with «t« «« sh«m '"^^ " g.i„. sai^Ls . 

exposes to aiX. 6, "i"" 

c^^IT^X. S i. « <^"-^'» 

.coatlM Plat.1 . Mcordlag to the present 

l,„..aion, it e« be eaaples. That Is, the 

surface whxch ^ fo-rstly !^staoees are decoB«.osed and 

water since stain due to organic substances 

removed tar the light catalytic action. ^ 
can be seen from the above, in the g^s Plate ^ 

accordance with the present invention, a contact 
accoroBBc^ the usual using conditions, i.e.. 

water is extremely smaU under cne usua ^rtiremely 

w»i.«M. - ^ 4- ,~i«k^ that it becoBiBS extremeiy 

easUy wet. and thus, xt is clear cnat it 

difficultly stainable. 

Table 1 
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Float plate 



Reflight S 



spray method 



Light deposit 



B 



Table 2 

^ N,N-dimethylforxnainida 

Platinum chlorobensonitrile 

B Water 

Ethyl alcohol 
jOxodium chloride 

c water 

Bthyl alcohol 
Palladiuxn chloride 

B N,K-diinechyl£ori»ainide 
• Titanitim acetylacetone 

Platin\na chlorobenzonitrile 

B water 

Sthyl alcohol 

Pocasfiim chloroplatinata 



100 parts 
0.10 part 

80 parts 
20 pasts 
0.15 part 

80 parts 
20 parts 
0.20 part 

100 parts 
1.0 part 
O.IO part 

80 parts 
20 parts 
COS part 



u titaniuB diMdda thin £iln to a 

j^tioB is coated a ""^^^ B-lladi". i. so ttot 

^te a»o«t of pXatl»». rhoaiom or «-iaiy 

e^re-ly difficultly ZZi. tb. 

^ . fVie cro method, the sputtering w^w-^ 

"""^"^^ «; »tiii«a " rtov^tion.d 

Spray meclxoO.. etc. can 
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chin film can be coated on th« large sized glass plate with a 
joxsB production ss^tem. 

[Brief description of the drawiosrsl , .^t. 

Pig, 1 is a graph showing change in a contact angle- wxth 
water in relation to an irradiation time of a high pressure 
Lcury la«P (400 W) . No, I: Co«««rative example (Float plate 

NO. 2: con^arative e««^le (Reflight S) . No. 3 to No. 
7 ! Exaiieles of the present invention. 

Applicant for patent Nihon Itagarasu K.K. 

Seiichi Ohno, Patent 
Attorney (sealed) 



Fig. 1 



Contact angXe 



I 



Irradiation tline (hr) 
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SPBCXFicanoM 

1. Title of tlie mveatioa 

Glass products wlii<^ 
contamination 

J. 8c«p. «« «- ^ ^ " 

1, ■ Gl«. ^ . thin £11. o£ 

""tL jtti rr^«.. 

»d bas been added xs eotwe« 

3 Oetail«*d Descrxptioa ofi ™ ,4^«^4«« 

^llk. J^^^ window gl«. I*!-* 

attached toJl»«^^^ ^ , ^ 

-^a^i^-siitv is reduced because to « - 
thxs, vxsibxlxty xs re ^^^^^ ^^^^ ^ 

*"^r^^ ^^Ltai H»nata CO., , 

attaebad ia 

serial eontaaiaation has oao ^ 

^oxmed when water 
and « -'f^^^^ eto. ^ «ntact 
^ch oontama *^ « ^ ^ 

^ ^oT^ ate. ar. li*aly to 

' Ton^r^aa. after that «ter haa 

„^t.d with «^ '"^^ ^ta-ination i. lil»ly to 

be depoaited beee«a««>«»ly <» 
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there is a problem la tJiat che moisture in the atmosphere 
is liabie to condense on the glass surface and so-called 
misting is liable to occur {Tsuchihachi , -The Surface 
Oiemistry of Glass- (Japanese), published by Hankodo, 
1958, page SO) . Consequently the glass must be cleaned 
regularly using a detergent or as organic solvent. 

Ibe invention is intended to provide glass 
pajoduets with which the organic contamination which 
becomes attached to the glass surface in the way 
described above is quickly and automatically broken down 
and eliminated, aad which have the capacity generally for 
the surface to remain clean. 

in order to achieve the aforementioned objective, 
the present iirrention is characterised in that a thin 
film of titanium dioxide to which Pt, Bh and/or Pd has 
been added in a trace amount is formed on the surface of 

the glass product. 

Any of the known methods, such as the CVD method, 
the spray method, the sol-gel method, the immersion 
luithod, the vacuum vi^wur deposition method or the 
sputtering method for example, can be used to form the 
abovementloned thin film. 

furthermore, trace amounts of Pt, »h or Pd may be 
coated on the surface of a glass product on the surface 
of which a thin film of titanium dioxide of thickness 
about O.OS Atm has been formed beforehand, for exansile on 
the surface of infrared reflecting glass such as 
•Refuraito S' (trade name, Hippon Ita Garasu CO.). The 
known coating techniques indicated above can be used for 
coating in this ease, but coating can also be achieved 
using the photodepositicm method. The method itself is 
known (for example, see Oyo Butsuri. Vol.53, pages 9X6 to 
933 (1984)) 

Apfcicm 

If light of wavelength below about 450 nm is 



i. 



) Received at: 5:00MI, 10/1/2002 

I.OCT. 200L1 1:19 




ST GOBAIN 00148395562, 



NS092. 



.P. 19, 



- 4 - 



directed onto a glass product of this invention then the 
organic material contamination which is attached to the 
glass surface is oxidatively degraded by the so-called 
^otocatalytic action of the thin f il« of titanium 
di«ci<ie. lhat is to say, electrons and positive Ijoles 
are generated within the thin layer of titanium dioxide, 
which is a semiconductor, as a result of irradiation with 
light and these migrate to the eyrf ace of the thin film 
and react with the organic material and moisture which is 
attached to the surface, and the organic material is 
oxidized and ultimately becomes Cp,- If ultra-fine grains 
of Pt, Bh or Pd are loaded onto the thin titanium dioxide 
film at this time then the efficiency of the above- 
mentioned photocatalytic action is markedly in5>roved. 
This fact has been r^rted before in connection with 
fine particles of titanium dioxide, and the inventors 
have discovered the same effect can also be realized wxth 
a thin film of titanium dioxide. 

The coating conditions, with the spray method or 
the pbotodeposition method, are shown in Table 1. The 
amount of Pt, Bh and/or Pd attached was from 2 to 
40 mg/nr». The con5)ositlons of the coating liquids are 
shown* in Table 2, The change in the angle of contact 
with water with respect to the duration of irradiation 
with li^ from a 500 W high pressure mercury Isxap of 
each glass san5»le which had been es^wsed to the 
atmosphere is shown In Figure 1. Measurement of the 
angle of contact was carried out using a contact angle 
meter CA-D (manufactured by ICyowa Xaimen Kagaka) . The 
l9ap - saaqple distaxw« was set at 20 on. 

Coniparative Example 1 was normal front windshield 
glass and Comparative Bcaaple 2 was Refuraito S (titanium 
dioxide coated glass) . 

With the glass sai^ples %diich had been made in 
accordance with the invention the angle of contact was 
seen to fall rapidly when coi^pared with the coinparative 
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ov^mDles That is to say, the surface which was 
ZT^y water repelXant became easily wet wi^ wac^ 
^le L organic material contamination was degraded 
and eliminated by the photocatalytic actiwi. 

- AS seen above, with glass sheets which confomed 
With the invention the contact angle with water under 
«««al nse conditions was very low, which is to say that 
the glass is easily wetted, and so it is clear that it is 
very difficult for the glass to become contaminated, 

Sable 1 



KO. 


Gliiss 


Coating Method 


Coating Liquid 


1 
2 
3 
4 
5 
6 
7 


pxont Glass 
Refuraito S 
Ibefuraito S 
Refuraito S 
Refuraito S 
Front Glass 
Refuraito S 


Spray method 
Fhotodeposition 
Photodeposition 

Spray method 
Photodeposition 


A 
B 

C 
D 

. E 



T^le 2 

IT H-Oiaethylfortnamide 
ShlorbbenzbnitrUe platinum 

B: Water ^ ^ , 
Btbyl alccdiol 
. Rhodium chloride 

C: Water 

Ethyl alcohol 
palladium chloride 

D: N,W-Dimetbylformamide 
Titanium acetylaeetone 
Chlorobenaonitrile platiiaim 



XOO parts 
0.10 part 

80 parts 
20 paarts 
0.15 pasrt 

80 parts 
20 parts 
0.20 part 

100 parts 
1.0 part 
0.10 part 



80 parts 
20 parts 
D.05 part 



E: water ^ ^ . 

Potassium chlorpplatinate 

T^*frf* rf Tmrentitm 
AS described above, glass of this invention has a 
nature such that it very unlikely to become contaminated 
since, as a result of being coated with a thin film of 
titanium dioxide to lAieh a trace amount of platinum, 
rhodium and/or palladium has been added, any organic 
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n^terial actached to the glass surface ^^^^^^^ 
degraded by the action or ultraviolet -^^^^^ 
J^l^r^r.. the ahove«entioned thin £il«« f 

large surface area of glass sheet with a mass 
production system using a CVD Hiethod, a 
or a spray method; for exai.5»la, as the method of 
manufacture . 

Figure i is a graph which shows the change in the 
angle of contact with water with respect to .the period of 
irradiation with a high pressure «ercnry lanp (400 W . 
Nol- coinpaxative exainple (front windshield glass), 
Uo.2t Coii^parative exa««>le (Refuraito S) , Mos.3 to 7: 
Illustrative exanples of the invention, 

applicants Nippon Ita Garasu K-K. 
agent: Patent Attorney K- Ono 



Figure 1 
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Xxraaiatrion TSae (Hours) 



